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(54) RECORDIMG/REPRODUCING METHOD SUrTABUE FOR RECORDING/REPRODUCING AV„_. . 

DATA ON/FROM DISC, RECORDER AND REPRODUCER FOR THE METHOD, INFORMATIOM 
RECORDING DISC AND tNFOR^TlON PROCESSING SYSTEM 

(57) The present invention relates to a method for 
recording an AV ffle usang an infornnation recording cfisk 
in wtiich data is recorded/ireproduced by sectore. Tlie 
recording method indudes the s*eps of: det^irarting 
whether or not input data is AV d^ta; detecting a defec- 
tive sector exlstip^ in an assigned data recording area; 
when the infiniE data is AV daia whae a defecfive sector 
13 detected in the data recorcfing area, alfocating a 
defecfive extent incfuding the defective sector; record- 
ing AV data in continuous sectors while skipping the 
defective extent; and afiocating an area of continuous 
s«:tors where on!y the AV data is recorded as one AV 
extent 
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Description 
TECHNICAL FIELB 

The present invention relates to an information 
recording disk for recording digital data including AV 
data, a recording in^hod, a reproduction method and a 
raoxcfing apparatus ifierefor, and an infomiati'on 
processir^ system thereof. 

BACKGROUND ART 

Ih&e are optical dislfs tor recording information 
such as computer data. e.g.. PDs. PD is a rewritable 
optica! disk which employs the phase change systan 
ard performs recorcfing and reproduction of data by 

sectors. 

A problem associated with rewrrtable optical disks 
is that data recording and reproduction cannot be 
ensured for every sectcn^ due to ckjst attached to the 
disk^ a scratch on the disk, deterioration of the disk 
matenal itself from repeated recording operations, or 
the like. Such a sector, from which data cannot be nor- 
mally recorded^reprcduced, is called a defective sector 
Such a defective sector is t/pically replacement- 
ramrded based oh a linear replacement algorithrn. 

The linear replacement algorithm is a system 
where a large number of spare areas are provided in a 
particular area on the disk so as to rep^ement-record 
data to an approjxiate sector In the spare area vi^en a 
defective sector is detected* thereby ensuring the relia- 
biSity of input dala, 

In recent years, AV processing environments have 

been inproved in personal computer apparatuses, and 
it is tjecoming more conrffnon 1o enjoy audb/video titles 
with a personal computer apparatus tiang a CD-ROM, 
or the like, in which AV data is recorded as being com- 
pressed based on a system such as the MPEG system. 

However, since the conventional raft^ritable optical 
disk and the disk drive af:^:>aratus therefor are designed 
while assuming the vse for recording/reproducing com- 
puter data, there are various probJenrs when reccmj- 
ing/f eproducing AV c^la having different Gharact«1st3cs 
from those of computer data. 

Typically, there is a problem that conenuous video 
reproduction cannot be ensured when reproducing AV 
data. Thfe is because a defective sector detected chiring 
the recording of the AV data is reptacement-recorded 
using a conventional defect management method, 
whereby the continuous reproduction of AV data is ham- 
pered by a delay associated witii an access to the spare 
area durir^ data reproduction. 

This problem is particularly con^lcuous in the case 
of the above-described linear replacement algorithm. 
For ©cample, when a defective sector occurs in the 
innermost area of the disk while the ^^are area is pro- 
vided in the outermost area of the disk, the head moves 
from the iraier area of the disk to ^e outer area of the 



disk rn accessing the spare area, ther^y resulting in a 
seek t'me of severBl hundred milliseconds. Since pic- 
ture reproduciion of video at 30 frames per second is 
required. If such a seek time as long as several hundred 

5 milliseconds Is generated, the reproduced images will 
consequently be rttenupted. 

A protdem in AV data recording ts that it is neces- 
sary to provide a variety of recorcfing methodsL For 
example, AV data to be transmitted in real time ^da a 

10 broadcast wave, or the J9<e. has to be recorded on the 
disk in real time. On cftn& hand, when Ngh quality 
AV data to be downloaded via the internet or the like, is 
asynchronously reconded on the disk, the real time 
rea»dQig is not necessary, but dala reccrdtng with hi^ 

15 rell^ifrty \s required. 

The present invention has been made in view of the 
above problens and has an objective of providir^ 
method and apparatus for recording daia whach enable 
real time recording of AV data to a rewrit^Ie optical (Hsk 

so and oonfir^uous reproducifon of the recorded AV data, a 
reproduction method, a reproductioi apparatus and an 
information recording disk therefor, and an informaijon 
processing system conposed thereof. 

23 E«SCL0SURE0FTHE«^VENTrON 

A recording method of ihe present invention is a 
recording melhod for recording an AV file including AV 
data using an information recording disk in which data is 

30 recorded^eproduced by sectors, the recording method 
including the steps of: determining whether or not input 
data is AV data: detecting a defective sector existing in 

a data recording area -assigned for recording the input 

data; when it is dete'mined that the input data is the AV 

35 (feta and a defective sector is detected in the daia 
recording area, allocating a defective extent including 
the defective sector; reootding the AV data in coniinu- 
ous sectors while sk^ping the defective extent; and 
allocating an area o1 continuous sectors where only the 

40 AV data is recorded as one AV extent, wherein an AV 
fie is recorded on the Information recording disk, 
wherein the AV file includes: a defecfive extent, which 
includes, when a defective sector is triduded in the data 
recording area, the defective sector; and one or more 

45 AV extents each including a plurality of continuous sec* 
tors, thereby realizing the above-described objective. 

Only a sector where an address error is detected 
during a data recording operation may tje detected as 
the defsctfve sector, 

50 The defective sector may include a sector where an 
address en-or is detected during a data recording oper- 
ation and a sector where a data error is detected during 
a data verlf icafjon operation. 

When using an irtformation recording disk where an 

55 EGG block has a plura% of sectors, the defective 
extend may be allocated by ECC blocks. 

When using an information recording disk where an 
ECC block has a plurality of sectors, the method may 
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further indude the st^ of allocating, m ^he AV fUe," a 
padding extent v^di does not include AV data- 

The method may fifflher indude the step df recordr 
ing attribiite information for Identiiying the AV file indiKl- 
Ing AV data, as part of liie rrranagenienl information. 

The method may further include the step of record- 
ing altraaute Information for iden^ng the defective 
eixtent and the AV extent, as part of file management 
Infomiation, in such a format fiiat the attribute mfarm- 
tion is tn one-to-one correspondence with the respective 
extents forming an AV f il e, 

A recording apparatus of the present invention is a 
recording apparatus for recording AV data on an infor- 
malion recoiding cfisk in which data is recorded/r^ro- 
duced liy sector^ the recording apparatus including: a 
secfion kff defermtnrig whether or not input data is AV 
data; a section for delecting a defective sector existing 
in a data recording area assigned for recording the iiput 
data; and a sectiw for recording the AV data in continu- 
ous sectors while skippfeig the defective secttx wherein 
' AVda^'is"recorded in a plurality of "continuous sectors 
on the information recoiding disk while skipping a 
defective sector existing in the data reccs-ding area, 
thereto realizing the above-descrtoed objective. 

Only a sector where an address error Is deeded 
dumg a data r^eoiiitfinQ operas 
the defective sector. 

The defective sector may include a sector where an 
address error is detected during a data recording oper- 
. atim and a sector where a data error is detected during ., 
a data verification c^eratlon. 

When using an Information recording disk where an 
ECC block has a plurality of sectors, the defective sec- 
tors may be skipped by ECC blocks each including the 
defective sector. 

An information processing system of the present 
inversion fe an Information processing system including: 
the above-described recording apparatus: and a control 
device for controlling the recording apparatus, the inflbr- 
mation processing system including; a section for allo- 
caHi^, in recording of an AV fHe. a defective sector 
detected by the recording apparatus as a defective 
extent; and a secKon for aifocatfng continuous sectors 
where only AV data is recorded by the recording appa- 
ratus as an AV extent, wherein an AV tOe is recorded on 
the information recording disk, the AV file including: a 
defective extent which includes, when a defective sec- 
tor is included in the data recortBng ^ea, the defective 
sector; and one or more AV extents each including a 
plurality of continuous sectors, thereby realizing the 
abovedescribed objectiveL 

When using an information recording disk where an 
ECC bkxJc has a plwBlity of sectors, the control device 
may allocate the defedive ssderS by ECC blocks each 
induding a defective sector_ 

When using an information rscofding disk where an 
: ECC block has a plurafity of sectors, the control device 
may further indude a section for allocating a padding 



. exterit w^ich does tki* ihctiie AV data, ^ part of the AV 
fUe. 

The control device may Mier include a section for 
reooidHig attribute informaticai ftM- Weniifying the AV file 
5 inducing AV data, as part of file management infcrma- 
fton. 

The control device may further indude a section tor 
recording attribute information for identifying the defec- 
. five exSent and the AV extent as part of file manage- 

10 men* infomnafion. in such a fomnat the attit)ute 
information is in one-to-one correspondence with the 
respedive extents fwmng an AV fae. 

The control device may include a sectrai for setting 
in the recording ^paratus an acc^table value for the 

15 tDfaJ ntmber of sectors skipped when a defective sector 
is detected during a recording operation for AV data; 
and the recording apparatus may include a section for, 
after AV data has been recorded while sMpping defec- 
tive sectors within a range not exceeding th e acceptable 

20 value, rnfomwng the cortfro! device of location informa- 
tion of aR the" sectors skipped during a recording opera- 
tion for AV data. 

The rscording ^jparatus may include a section for. 
each time a defective sector is detected during a recwd- 

25 ing operation for AV data, informEng the control section 
or the detection of the defecSve sector along with loca- 
tion information of the defective sector; and the control 
section may include asection for s^lng in the recoiiding 
apparatus a new recording start location for AV data 

3£?.. each .time, the detecfion of ^ the. defective sector is 
informed. 

A reproduction m^od of flie present Irwentfon is a 

reproducb'on method for performing data reproduction 
fi-om the information recording dskon which the AVfife 

35 is recorded using the above-descrfoed recording 
method, ttie method incf uding the st^ of. in an AV data 
reproduction operation firom the AV extent, performing a 
continuous data reproduction operation while negled- 
mg location information of a replacement-recorded 

40 defective sector and not performing a recovay process 
■ even when an error occurs during data reproduction, 
thereby realizing the above-described objedive. 

A reproduction apparatus of the present invention is 
a reproduction apparatus for performing data r^oduc- 

45 tion from the information recording disk on whidi the AV 
file is recorded using the above-described recording 
method, the apparatus Including a section for, in an AV 
data reproduction operation from the AV extent per- 
forming a continuous data reproduction operation whBe 

so neglecting location information of a replacement- 
recorded defective sector and not performing a recovery 
process even when an error occurs during data r^ro- 
duciioru thereby resizing the above-described objec- 
tive. 

55 An information recording disk of the present inven- 
tion is an information recording disk in which an AVfile 
- including AV data is recorded/reproduced by sectors, 
wherein the AV file includes: a defective extent, which 
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includes, when a defective sector is included in the data 
recording area assigned for file recording, the defective 
sector; and one or more AV extents recorded in a plural- 
ity of carrtinuQus sectors where only tie AV dsta is 
recorded, thereby reafiang the above-described objec- 
tive. 

Only a sector where an address error may be 
detected during a data recording cperafion is regarded 
as the dc^ec^e sector. 

The defecfive secfey may include a sector where an 
address error is detected dunng a data raconding oper- 
ation and a sector where a data error is detected during 
a data verlication operation. 

When using an information recording disk where an 
ECC btodt has a fduraliy of sectors, the defective 
extents may be allocated by ECG blocks. 

When uang an infomriatjon recording disk where an 
ECC block has a plurality of sectors, the AV file may 
include a padding extent which does not include AV 
data- 
Attribute informaton for idenlilying the AV file 
including AV data ma^ be further recorded as part of file 
mariagement information. 

Attribute information for identilying the defective 
extent and the AV extent may be further recorded, as 
pairt of fiiS rt^sigem information, in such a format 
^ the atelbute infonnatk3n is in one-to-one corre- 
^ondence wtfri the respecfive extents fomning an AV 
file. 

BRIEF DESCRIPTION OF THE DRAWINGS 

. Figure 1 is a flow chart iilustraiing a recording oper^ ^ 

ation for AV data according to the present invention. 

figure 2 is a flow chart illustrating a recording oper- 
ation for an AV file inclining creation of iiJe manage- 
ment information. 

Figure 3 is a diagram jftustrafing a data structure of 
a file and file management irtformafion. 

Rgures 4A to 4D are each a diagram illustrating a 
physical structure of an optica! disk such as a DVD- 
RAM. 

Figure 5 is a cfiagram Illustrating a structure a vol- 
ume space. 

Rgure G is a diagram illustrating a physical sector 
structure. 

Rgure 7 is a diagram illustrating a structure of an 
ECC block. 

Rgure 8 ?s a diagram iElustrating a dnreclory struc- 
ture. 

Rgure 9 is a diagram illustrating how an AV file is 
recorded. 

Rgure 10 is a diagram illustrating a data structure 
of an allocation descriptor. 

Figures 11 A and 11 B are each a diagram illustrat- 
ing interpretation of the upper two bits of an extent 
length included in the aHocaticn descriptor. 

Figure 12 is a diagram illustrating a recording state 
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of a disk on which an AV file and a computer file are mix- 
edly recorxJed. 

Rgure 13 illustrates a data stui^ffe for free area 
management In AV f De recording. 
5 Figure 14 is a flow chart iliuslrating a method for 
reprodudng an AV fila 

figure 15 is a blodc digram ilUsfrating a structure 
of an information processing system of the present 
inventron, 

10 Hgure 16 rs a diagram illustrating a protocol used 
between a control section and a disk recording drive 
when recOTc&ng in real lime AV data received via a 
broadcast wave. 

Rgure 17 is a diagram illustrating a ?:a-otocol used 
15 between a control section and a disk reproduction drive 
in a r^roduction operaticm for AV data recorded on an 
information recording cfek. 

Rgure IS is a block diagram illustrating another 
structure of the information processing system of the 
so present aivention. 

Rgure 19 Is a diagram illustrating a protocol used 
betwe^ a control section and a disk recording drive 
yjhen synchronously recopding AV data received via 
tiie internet on an mformation recording disk. 
25 Rgures 20A and 20B are cfiagrams illustrating 
process parfermad by a cGnt^o! section and a rracto^. .. 
processor, respectively, in real time recording of AV 
data. 

Rgure 21 is a diagram illustrating processes per- 
3a formed by a control s^on in asynchronous recorcfing 
olAVdata. 

Rgure 22 is a diagram illustrating an exanple of a 

fUe/diredory structure. 

Rgure 23 Is a diagram illustrating a data structure 
35 and logical relationship of tiie primary file management 
information defined by the ISO 13346 standard. 

Rgure 24 is a diagram illustrating a data structure 
for defect management used tor reco«jing a computer 
file. 

49 Rgure 25 is a diagram illustrating a data structure 
o1 the iCB tag. 

Rgure 26 is a diagFam iHustraiing a data structure 
Of flag fields included in an IG8 tag. 

45 BEST MODE FOR CAF^ING OUT THE INVEfsfnON 
(Embodiment 1) 

Hereinafter, a rewrrfabie op*'cal disk, and a da^ 

50 recording method and a data r^roduction metiiod 
tiierefor will be desaibed as an example of the present 
invention. 

(1) OPTICAL DISK 

55 

(1-1) PHYSICAL STRUCTURE 

Refening to Rgures 4A to 4D, 5. 6 and 7, the phys- 
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leaf structiire of a DVD-RAM di^ which is a rewritable 
optical cQsk, will be described, 

Rgures 4A to 4D are diagmms each illustrating the 
physical structure of a DV1>RAM disk. As illustrated in 
Figure 4A, the DVD-RAM disk irrcludes, from the imsr 
area tha-eof , a lead-in area, a data area and a lead-out 
ar^. Digital data is recorded in each area and man- 
aged in units called sectors. 

Figure 6 THustrates a strucfejre of a sector. Data to 
be recorded in each sector is optically recorded as a 
recording rmrk on the land and groove portions based 
cm a p^se change rerarding system, and the physical 
acttess conesponding to eacSi sector is (^lysically 
. receded as pite in ^e header re^on. Two Kbytes of 
data are stored in the sector. Moreou^er. as illustrated in 
Figure 7, an ECC (Error (Correcting Code) t^eration is 
performed for each group of 16 sectors by provic5ng a 
parity code thereto for the purpose of error correction. 
Hereinafter, such a group wili be referred to as an ECC 
_ , block 

Herein, it should be noted that the rewritable infor- 
maSion capacity is doubled in the DVD-RAM by allowing 
data to be written on the groove portion, as well as on 
the land portion, thus being a disk mednjm better suited 
for recording video frrformafion. 

As illustrate in Figure 4B. a data area is further 
divided Into 24 zones nunibered from 0 to 23. and data 
is recorded in each zone by physical sectors each of 
2048 bytes. Moreover, as illustrated in Figure 4B, a 
" — defect management area (DMA) Is provided in the tead-- 
in area and in the lead-out area, and the rej^acement 
(ocat'on information of an ECC block which has been 
replaced based on the Innear replacement aJgorithm, will 
be recorded therein. 

As illustrated in Figure 4C, each zone m the data 
area is corrposed of a user area for recording user data 
and a replacement region for repladng a defective sec- 
tor. Logical sector numbers (L^Ns) are assigned to the 
pr^sical sectors in the user areas, starting from the 
inner area. Thus, a volume area for recording user data 
is formed, as illustrated In E=igure4D. 

Rgure 5 Illustrates the structure of a volume space 
including the user areas of the respective zones, 
wher^n vdume stniclures for handling the disk as a 
logical volume are provided respectively in the inner 
area and in the outer area, while a partition space is 
allocated ther^etween. In which files are recorded by a 
user. In the parBfon space, logical block numbefs 
(LB^s^s) are assigned to the respective sectors, starting 
from the leading sector thereo*. 

(t-2} FILE SYSTEM STRUCTURE 

Next, referring to Figures 3. 8, 10, 11 A and 11 B, a 
file system structure of Ihe DVD-RAM will be described. 
The file system is a data stnjcture for managing data 
. recorded by sectors as files and directories. The file 
system of the present emtxdiment is in conformity with 



the file system define! by the fSO/lEC 1 3346 s^ard. ■ 

Figure S iilustrates a directory structure after an AV 
fie f& rax>rded. Directory A fe under tie root d^ectory, 
while file B and an AVf ile are under directory A 
5 C2 rn Figure 3 iH u^tes a data structure of the par- 
tition space; in vyhrch the files llustraied in Figtre 8 are 
recorded. - 

^pace bit map descriptors are recorded in LBNs 0 . 
to 79. The space bit map descniplors each have a space 

10 bit map incficaiing wh^er each sector fe allocataWe or 
not When the op&afen lp{x) represent the integral 
portion of x. while the operation rsm{a,b) represents a- 
b5dp(aA>), the sector allocatK)n infbmiation of a sector at 
LBN s is regist^-ed at bit rem(s.8) in byte ^3(s/8) in the 

15 space bit map. When the bit value is 1. the sector is 
unaUocated, while 0 means allocated. In the exannple of 
04. the bits corresponding to the unalbcated sectors at 
84 to 583, 58S to 3564 and 3888 to the end are 
setto 1. 

20 A file set descriptor is recotded at LBN 80, In the 
case of a file" erttry"bf the root directory,' 'the" lot^-fion " 
information is recotded In frie f fie set descriptor. 

A terminating descriptor is recorded at LBM 81 . The 
terminating dascriptor indicates the end of the file set 

25 descr^tor. 

A file entry fe recorded at LBN 82: 

Since the ISO 13346 standard accommodate a 
rewritable disk, as well as a read only disk, the record- 
ing location of the fife is stored and managed in informa- 

30 - tion called a file entry, 

In a file entry, various attnTxJte information parficu- 
lar to the file and tie recording location of the file are 
recorded. In a directory, the fife names of the fiies 
included in the directory and the location information of 
35 the file entries are recorded. 

Afile entry indicates the reconjing address of a file 
escisfing in the partition space by an allocation descrptor 
field, 06 illustrates the structure ot Ihe file entry. 

A desa^or tag is provided for sdentiiying a 
40 descriptor such as a space bit map descriptor. In the 
oase ot a file entry. 261 Is descrS>ed as the descriptor 
tag. indicating a file entry. 

An ICB tag is for indicafing the atlrftjute information 
relatir\g to the file entry itself. 
45 Rgure 25 is a diagram ilJustraling the structure of 
an ICB tag, while Figure 26 is a diagram illustrating the 
slnidure of f fag f idds of the ICB tag. Fn Figure 25, there 
is a flag field of 2 bytes at RBP 18 in tiie ICB tag. In Rg- 
ure 26. a fteg indicating whether the fHe is an AVf ile or 
so rKA is assigned to the ninth bit in the flag fieSd. When an 
AV file is identified from this flag. AV data is recorded in 
tfie group of sectors fcrming the fila 

Extended aflribufes are for descrtoing atbribule 
■infomnation of a more advanced level-than- the- level 
55 d^ned by the attribute information field In the file entry ■ 
' The allocation descriptor is for managirig an area 
including continuous sectors as one extent. As illus- 
trated in Figure 10, the allocatjixi descrptor has the 
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extent length and the iocaton information thereof. Ftg* 
ure 11A Illustrates the interpretation of the upper two 
bits of the extent length Induded in the allocation 
desaiptor of a non-AV f^e. tt is thus po^ible 1o indicate 
whether the extent has been allocated or not and 
whether it has been recorded or not. Rgure 11 B illus- 
trates the interpretation of the upper two bite of the 
extent length mduded in the allocation descriptor of an 
AV f lie. It is thus possible to indicate whether the extent 
is an AV extent, a defective extent or a padding extent. 

Hereinafter, as supplementary description, an oper- 
ation of the disk reproduction drive apparatus for acquir- 
ing a sector address storing a desired file wiir be 
desaibed. 

Figure 22 illustrates an example of a file/directory 
structure. An ellpse r^esents a directory while a rec- 
tangle represents a file In this example, a directory, 
DVD_V!DEO, and two files, Filet. DAT and File2.DAT 
exist under the Rcot directory. The directory 
DVD_VIDEO further includes a totaE of three fnes, 
Moviel.VOB, Movie2,VOB snd MovieS.VOB. 

Rgure 23 ilEustrates logical relationship of data in 
the file management information based on the ISO 
^3346 standard. 

Since the ISO 13346 standard accommodates a 
rewritabie disk, as well as a read Gnly disk- the lecord- 
ing location of the f ae is stored and managed in informa- 
tion called a file entry. 

For example, the recording location of the file entry 
for the AV file Moviel .VOB is stored as a file identifier 
descriptor in the DVD_VIDEO directory f ile. The record- 
ing location of ^e fBe entry for the DVD_VIDEO direc- 
tory file is stored as a f^le fdeniifier de^riplor in the 
ROOT directory file. Moreover, the recording location of 
the file entry lor the ROOT directory file is stored in a file 
set descriptor. Furthermore, the file set descriptor is 
recorded In a predetermined location as a part of the file 
nnanagement information. With such a structure, the 
recording location of the target file can be acquired by 
first referring to the file set descriptor and then following 
the file entries starting from the ROOT directory accord- 
ing to the direclory hierarchical structure. A directory f jle 
has a piurality of file identifier descriptors, and each fPe 
identifier descriptor includes the recording address and 
the file name of the file entry of the file or directory man- 
aged by the directory 

(1-3) DEFECTIVE SECTOR MANAGEMENT METHOD 
1:F0R COMPUTER DATA 

When recording computer data on the above- 
described DVD-RAM, the linear replacement algorithm 
is employed as a defect management method, fn the Kn- 

replacement algorithm, the computer data is first 
recorded in the user area. When a defective sector is 
detected during the recording operation by detecting an 
address error, a verify error, or the lil^e, an EGG block 
including the defective sector is recorded in a spare 



area illustrated in Figure 40, while the focatron informa- 
tion of the replaced ECC block is recorded as defect 
management information in the defect management 
area (Q^^ A) provided in the lead-in area and in the lead- 

5 out ar^. 

Rgure 24 illustrates the data structure of the defect 
management area. As jlJustrated In Figure. 24, the 
defect management area includes a disk definition sec- 
tor and a defect list Tlie disk dsfinttbn sector stores the 

w location information of the defect list The defect list 
includes a defect entry having pairs of leadirg 
addresses (address A and address C) of EGG blocks, 
which each include a defective sector, and leading 
addresses (address B and address D) of other ECC - 

f5 blocKs respectively replacing the ECC blocks. Such a 
defective secfor is detected when formatting the disk, 
when reconding data to the disk, or the like. The exam- 
ple illustrated in Figure 24 shows that the ECC block 
starting from address A in the data area is replaced by 

20 the ECC block starting from address B. while the ECC 
block starting from address C is replaced by the ECC 
bfodc starting from address D. Thus, in the linear 
replacemer^t algorithm, defective sectors are managed 
tn an integrated manner by the defect nrtanagement 

$s information recorded in the defet^ management area, 

(1-4) DEFECTJVE SECTOR MANAGEIWEfOT METHOD 
2: FOR AV DATA 

30 Hereinafter, the outline of the defect management 
method will be described, which is a feature of the 
present invention and used when recording AV data on 
the above-described DVD-RA.M. Herein, AV data fefe^ 
to, for example, data inclixiing a sound or a video com- 

35 pressed by MPEG. For example, when a defective sec- 
tor, for which address cannot be reproduced, is 
detected during an AV data recording operation, the 
ECC block induding the defective sector is skipped, and 
the data is recorded frc^n the beginning of the IbHowing 

40 £CC block. The recording location of the ECC block 
including the defective sector is registered in the file 
entry as one allocation descriptor. Moreover, when a 
large nurri^er of defective sectors are detected in the AV 
fife rec(»'ding operation, the location information of the 

45 defective sectors ts registered i n the til e entry for the AV 
file using separate allocation descriptors^ Thus, such a 
defect management method is different from the con- 
ventional linear replacement method in that the location 
information of the replaced ECC block is nsver recorded 

50 in the defect management area provided in the lead-in 
area or in the leadout area. 

Moreover, in an AV file reproduction operation, 
since the AVdata is reproduced while skipping defective 
sectors wrth reference to the al!ocalk)n descriptors an 

ss the f Se entry, the disk reproduction drive is abfe to repro- 
duce AV data wNle skipping the defective sectors with- 
out managing the addresses of the defective sectors. 
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(2) DATA RECORDING METHC© a dala recording operation, a defective sector is reTiably 

detected, whHe it <^ be recorded in tfie -following ECC 

Hereinafter, a method for recojrJing AV data to the block, fattier ftan in a spare area, whereby a video or a 

abov^e<iescribed DVD-RAM will be described- Rgure 1 sound can be reproduced uninterrupted^. When com- 

is a flow chart iUustrating a recording c^eraiion for AV 5 plelii^ the data receding for a continuous area which is 

data according lo^e present invailioa previously spec'rfied by a command, or the bke. da!a 

nrst, it Is delemiined whether the input data !sAV recording is resumed for the next continuous area 

data or not (step Al). This determinaiion is based on (steps A13 to A14) 

the type of command sent from the host the mode hi For st'mply illustrating ^e date recording qjeration 
which data is transferred trom the host or the like. For io for the DVD-RAM disk in wt^ch an ECC block is corn- 
example, whan Wi1te_AV command is sent for record- posed of a pluratrty of sectors, it is a^umed in the 
ing AV data, it is determined to be AV data, while it is above description that the entire ECC block indudffig a 
determined to be nOTTmaf computer data when nonna! defective sects^ is skipped. Hcwever, ft is apparent that 
Write cDmmand is sent ft Is possible to similarly perform a data recording 

When recording f He management ir^format^on and i5 mefiiod in which only the defective sector, rather than 

conputer data including ccxie data, they are recorded the entire ECC bioc^ is skipped. Moreover, the dsfec- 

based on the conv^tional linear replacement aigoritiim tVe sector is s[d|:q:)ed by sectors also in the case where 

wt^le verifying the defective sectors {step AS). the ECC block has the same size as tiie sector size. 

In !he case of AV data, it is further determined {step 03 in Figure 3 iltustrates the data structure of the 

_A3) whether the data is the AV data which requires real„ . so disK on which an AV file is recorded by the above- 

time recording, such as those sent from a digital video described recording method. Hereinafter, the data 

movie, digital broadcasting, or the Jike, or the AV data structure will be described referring to Figure 9> which 

which can be asynchronousSy recorded while preferen- descrtoes C2 and C3 of Figure 3 in detail. A first contin- 

tially ensunng the r ellabnity thereot such as data down- uous area at LBPfe 592 to 3567 and a second continu- 

loaded... from....the. internet For examf>le» wfien the 25 ous area at LBN 3888 to the end, both unallocated, are 

synchronous mode is set as the data transfer mode previously specified as recording areas for tfieAV fie iso 

from the host conputer to the recoiding apparatus, it is that the recording is made from the beginning of the 

determined to be real lime recorcfing, while it is deter- ECC block. When recording AV data whidi requires real 

mined to be nOT-real time recording when the asynchro- time recording, the AV data recordir^ is first performed 

- nous mode is set Alternatively, it can be determned to so from the leading sector- in the fiist continuoi^ area,- - 

be real time recoiding when the data istransfen-ed from Then, an address error is detected from the sector at 

a rfigiial video movie, the like, based on the type of LBN 1600. whereby the EGG block (16 sectws) snclud- 

equpment connected to the recording apparatus, while ing this defective sector is skipped, and the AV data is 

it be detenrdned to be non-real time recording when recorded in the following ECC blod< is performed, start- 

the data is transferred from network equpment such as 35 ing at LBN 161 6. Following the corrplefion of the da^ 

those used for the internet. recording c^eraton for the first oortinuQits area, a data 

In the rGcx)rdtng operation for AV dala which recording operation for second confinuous area, 
requires real time recording, when an address error is which starts at LBN 3888, is performed. When record- 
detected from the target sector, the ECC block induding ing AV data for which the asynchronous recording is 
the sector is skipped, and ttre data is recorded from the 4o affiled while preferentially ensuring the refiabil'rty 
leading sector in the folJowfng ECC fcjlock {steps A4 to thereof, if a data error is detected from the sector at LBN 
A6)- By recording data whtfe skipping ECC blocks 1600, the ECC Wock including tfie defective sector Ts 
including defective sectors as described above, it is skipped and the AV data is recorded in the foliowing 
possible to continue the data recording operation wrih- ECC bfock^ as described above. Thus, the real time 
out performing any seek operafori even rf a d^ediVe 45 recording and ttie asynchronous recording both employ 
sector is detected, unWke the replacement recording for tiie same data sfmcbjre since AV data is recorded whae 
computer dala as illustrated in Rgure 4a sWpping an ECC blodc including a defective sector in 

In the recording operation for AV data for which the both cases. Therefore, when reproducing AV data, 

asynchronous recording is applied while preferentially defective ©dent S is skipped while only AV extents A, B 

^^suring ftie reliability thereof, vrfien a defective sector so axl C are r^d out in the same manner. Even when 

having an address error is detected during the data unaflocated areas eixist discretely on the disk, unnfiter- 

recording, the ECC btock including the defective sector njpted reproduction of a video a sound is ensured 

is skipped, and ^e data is recorded from the leading during the AV data reproducfion, as long as an amount 

sector in the following ECC block (steps A7 to A9), as of data more" than a predetermined amount can be " 

desciiJed above. Then, the recorded data is read out ss recoided in each of the unallocated areas whll e the dis- 

and vei^ied. If a defective se<aor including a data error tence between the unallocated areas is in a range which 

is delved, the reconded data is recorded in the follow- altows for the areas to be accessed within a predeter- 

ing ECC bIodc(steps AlOto A12). By performmgsuch mined amount of time. This is tiecause the AV data read 
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out from the disk by the disk reprcxjuction apparatus is 
reproduced after it is tenporarrly stm ed in a track buffer, 
wthe nke. in other words, since AV data stored in the 
buffer is reproduced during an access operation 
between rontinuous areas, the continuous reproduction 
of a video or a sound is maintair^ €^/en data r^ro- 
ductiort trom the disk is temporarily discontinued. 

Next, referring to Rgire 2, a method for creating 
and registering file management information for AV f iTe 
according to the present invention wlU be described, 

Rrst it is detennined whether the file to be 
recorded is an AV file or not. This determtnaiion is 
based on, for e>anp{e, tiie fSe name ©ctension w the 
file's attribute prowrded by an appiicafion proffam, a 
user, or the lite (step B1). In the case of file nraoage- 
ment information such as a directory! i[e or a data f iie for 
corrputer s, a file recording operation and a file manage- 
ment information regisfration are peifbrmed based on 
the conv^Tfional f3e system of ISO 1334S (st^ B2). 
When the file to be recofded is an AV fDe, a continuous 
free area of 5 MB or targer is searched for by ECC 
falQcks based on the contents of the space bit map {step 
B3). For example, in C4 of Rgure 3. -^1© continuous area 
at LBNs 592 to 3567 and the continuous area at LBN 
388S to th e end are searched for as the continuous free 
. .^.^^ .. - fcjased on the' recbrffig method" de 
above with reference to Rgure 1 . AV data is recoided to 
the searched free area while skipping defective sectors 
(step B4). In order to nwiage the tocation information 
where AV data is recorded, the focation information of 
an area in which only AV data is recorded is regidered 
as an AV extent the focation informafion of a skipped 
• ECC- bfock is regislered as a defective extent, and the 
location information of an area in the terminal porlion of 
the file where paddhg data for ccKiipleting the BXJ 
block is recorded is registered as a padding esdent, 
respecfively in the file management information (step 
B5). In C3 of Rgure 3, extents A, B and C are each an 
area where AV data Is recorded, extent iS is an area 
which has been skipped because of a defective sector 
detected tiierein, and extent E is an area in the terninal 
portion of the file where padding data is recorded. The 
respective extents are registered, as illustrated in C7, as 
separate allocation descriptors in the file entry (C6) of 
the AV tile. Then, attribute iniormation is registered in 
the f Be entry, in which an AV aaribute bit is set indicating 
that the recoided fife is an AV f De (step B6}. !n C6 of Rg- 
ure 3, the AV attribute bit is set as a (DonfigLious bit 
defined in the ICB lag. Rnally^ in order to set the area 
where the AV fQe is recorded as allocated, bfe corre- 
^onding to sxt^ts A. S» B, C and E in the space bit 
map are sei to 0 irKiicaSng allocated {step B7}. for 
exanple, in C5 of Rgure 3, bils from bit 7 in byte 73 to 
bit 7 in byte 445 and bits from bit 0 in byte 486 to bit 7 In 
byte 799 are set to 0. By providing such a data struc- 
ture, it is determined whether the rq^roduced file is an 
AVf ile or not from the file attribute mtomafion shown in 
Rgure 26. Then, if the file is an AV fife, the reprodirfOT 



operation can be performed only using the location 
information of the AV extent registered in the fSe entry 
while neglecting the defect n^nagement information 
recorded in the defect management area. In the data 

s reprodtciion operaiion, extent S arrd extent E are not 
used snce no AV data is recorded therein. 

Hereinafter, refem'ng to Figure 12, the data struc- 
ture a disk hi wfach a conputer file and an AV file are 
mixedly recorded will be described. Ef the sector at LBN 

to 3586 wttich is assigned for recortiingfife B. a computer 
f 56, is a defective sector, the ECC block {LBNs 3584 to 
3599) induding the defective sector is recorded in a 
spare area, ar^j tie 6^ecX management informaBon is 
reocMded in the defect management area. Herein, since 

15 me r^lacement recordng ts performed by ECC blocks, 
the file entry of file B and a portion of file A are simulta- 
neously recorded in the spare area. If file A is an AV file, 
and a portion of the AV data induded in the AV file is 
recoided in the same ECC block where a computer file 

so rs recorded, then, the AV data vM also be recorded in 
the spare area. In order that AV data and computer data 
are not mixedly recorded In an ECC block, an AV file is 
allocated to align with an ECC bJock boundary, as ilius- 
frated in Figure 12. Thus, each AV file starts from the 

s$ [eadiig sector in an ECC block, and defective sectors 
aire skipped W £CC bfbcfe. VifhHfe iai'padding fextera f iiiei 
vwth padding data is ^located to each sector where AV 
data is not recorded so thai the AV f Oe allocation is 
made up to the end of the ECC block. By providing aich 

30 a data structure, a continuous reproduction operation 
for AV data is ensured without accessing any ^jare 
area. 

Hereinafter, refening to Rgtire-13, an exanple of a - 

method for managing free areas in AV file recording will 

35 ■ be desaibed. As described above with reference to Rg- 
ure 9, a free area for recording an AV file is first 
searched for. Then, flie fir^ conb'nuois area at LBNs 
592 to 3567 and the second continuous area at LBN 
3888 to the end are assigned as the free area. Subse- 

40 quently. an AV reserved file is created by recording a file 
entry an which these tree areas are managed as allo- 
cated and unrecorded extents. At the same time, the 
area in which the file entry is recorded and the two allo- 
cated continuous areas are registered in the space bit 

45 map as allocated. An AV file is recorded, by the method 
described above with reference to Rgure 1, from ^e 
beginning of the allocated extent which has been previ- 
ously registered in the AV reserved file, When these 
free areas are allocated as areas for recording the AV" 

so reserved fife, in advance of the AV data recording, even 
if a recording operation for an AV file and a recording 
operation for a computer file are performed in parallel in 
a mdli-task environment, ttie computer file is assigned 
to a remaining unaltocated area, whereby rt is possible 

55 to prevent the AV data and data of a conputer file from 
being erroneously assigned in the same ECC blodc 
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(3) Dfi^ REPRODUCTION WIETHOD 

Hereafter, a method fca- rqxoducing an AV file 
accorcfing to ihe present invHTfion wilt be described, 
along with a reproduciion cjperafioniof file managemeni 
informalion. 

Rgure 14 js a flow chart illustrating a method lor 
reproducing an AV f 8s. Rrst, tie AV attribute bit is read 
out from the fife entry of a file to be reproduced (st^ 
D1). The AV attribute bit is included in the ICB tag* as 
iHust^led in C6 of Fi^re 3. As described abcwe. flie AV 
attrtoute bil fs a conttguous bit described in Figure 26 
and is attrfeute inforrration for determining whether an 
AV file or not This bit being 1 incScales an AV file, while 
this bit being 0 indicates a non- AV file such as a conpu- 
ter f 3a Based on the value of the AV attribute bit. it is 
determined whether the fae ts an AV tae or not (st^ 
D2). Then, "rf Sie file rs a computer file, it rs read out bjr 
the conveniional method for completer fifes [step 03). 
On the other.hand, in the case of an AV f lle,.an alloca- 
tion descriptor field registered tn the file entry of the AV 
fife is read and the location information of the 
respective AV extents mduded in the AVf ile is sequen- 
tialiy read out (step Moreover, the reproduction 
appa'sius £s instryGted .to read out AV data. from. each . 
AV exterrt (step D5), Herein, the reproductk^n apparatus 
continuously reads out only AV data from the AV extents 
white neglecting the replacement sector information 
registered m tiie defect list on the disk and while per- 

■■ forming no"recovery "operation evemvherr an -address • 
error or a data error is detected during a reproduction 
operation (st^ Dft. Finally, it is determined whether the 
AV data has been repnx3uced from an the AV extents 
included in the AV file (step D7). Thai, if there is an 
unreproduced AV extent, steps D5 and D6 are repeated 
again. By performing such a reproduction operation, the 
AV file which has been recorded by the method of Fig- 
ure 1 is continuously reproduced while the video or the 
sound IS not interrupted, 

/^though the recording/reproduction operations of 
the present invention have been described wt^ a CfVD- 
RAM cBsk, rt is ^parem that similar recording/reprodLic- 
t'on lunations can be performed wHh. for example, a 
magnetic disk or a ma^ieto-optical di^, as long as it is 
a recording medium with a large capacity on which an 
AVfile can be recorded. 

For simply illustrating the data recording operation 
fCff the DVD- RAM disk In which an ECC block is com- 
posed of a plurality of sectors, it is assumed in the 
above description that the entire ECC bJodc inducing a 

. defective sectcs" is skipped. However, it is apparent that 
it is possible to similarly perfonn a data repBroduction 
method in which only the defective sector, rather lhan 

" the entire ECC Mock, is skwed. J^creover, the defec- 
tive sector is skipped by sectors also i n the case where 
the ECC t^ock has the same size as the sector size. 

Although the present invention has been described 
■ while assuring that the AV extent, ttie defective eotfent 



and the padding extent are ^ch idertlified using a por- 
ton trf an aBocation descriptor ctescribed in Figure 11 B. 
it fe a|;^rent thai the e>ctent attrllxde identification is ncrt 
limited to such atfe-ibute information, but can be 
5 assigned to anotier descriptor, another bit or the like. 
For exaiT?3le, It is also possible to define a data structure 
of a new allocation desaiptor and to provide a lield Indi - 

eating Ifte extern attnlxfte infarmatioa - -. 

The padding e^^ent is not limited to those provided 
10 in the terminal porfian of a fife. For example, when the 
size of the AV extent is reduced while editing an AV file. 
^ area in the AV extent in which AV dala is no longer 
recorded may be registered as a nwr padding extent In 
such a case, the padding extent Is allocated wi a l^dffig 
15 portion or an intermediate portion of the file. 

In the abo\^edescription of the present invention, an 
area induding a defective sector detected during a 
reccsding operation for an AV file Is registered as a 
defective extent Other than such a method, it is possi- 

20 He, for example, to define a special file for managing a ^ ^ ^ 

defective extent and the file attrfoute informalion thereoff 
€0 as to assign and manage a f r!e which is composed 
oriy of defective extents. 

AHhough a space bit map has been used as infor- 
ms motion for managing unalJocated ar^ 
ttie above descriptioa tfiiey c^ 
using a space table. 

Although the present invention has been described - 
white assuming the size of a continuous free area ^lo- - 
30 - catedfbr recording an AV file to be 5 MB or larger, it is—.— 
obvious that the size tmy differ depending upon the 
buffer capacity, the access performance, or frie like, of 
the reproduction apparatus. 

Altiough an AV rested file ts registered for allo- 
35 eating a continuous free area lor reoorcfing an AVfile*^ ^ 
the above description of the present invention, rt Isal^ 
possible to previously allocate a confinuous free area . 
using a new bit map. a table, or tiie like. 

When reprodudng AV data from AV extents by the 
40 reproduction nrrethod of the present invention, it is obvi- 
ous that continuous data reproduction can be more reli- 
ably performed if the reproduction apparatus reads 
ahead the AV data while storing *ie AV data in cache 
during r^roducfioa . 

45 

(Embodiment 2) 

Hereinafter,, an information processing system 
induding a recording/r^roduction apparatus for record- 
so ing/reproducing data to/from the above-described DVD- . 
RAM disk and a contro! device for controlling the same 
vnll be described as En^odim^ 2 of the presertt inven- 

tlOTl- 

Figure 15 is a block diagram illustrating a structure : - 
55 of the information jarocessing system of the present 
■ invention. 

R1 denotes a control section; R2 denotes an MPEG 
encoder; R3 denotes a disk reconciing/r^roduction 



EIseOOCID: <= P 0 86g45SAl_l_> 



17 



18 



drive: R4 denotes an MPEG decode; R5 denotes a 
video sgnal processing sectfon; R6 denotes a hard disk 
drive: R7 denotes an I/O bus; B3 denotes an input sec- 
tion; R9 denotes a rewritable phase change type optical 
disk; and R1 0 denotes a receiver. 5 

Hie control section R1 tncJudes a CPU Ria, a main 
memory Rid, a bus interface Ric and a proc^sor bus 
Rib, Based on a program stored in the main memory 
Rid, the control section R1 performs an AVfiJe identifi- 
cation process, a read out locat'on jndrcatjon proems, a lo 
recording area searching process, a process for calcu- 
lating the acceptable number of skips and a tile system 
informatirai creation process, as iUus&ated in Figure 
20A. 

The disk reconding/reproducfion drhre R3 includes: ts 
a microprocessor R3d for controlling the erittre drive; a 
bus control circuit R3a ior coniroliir^ transmis- 
sionfreception of a command or data to/from the control 
section Rt via an IDE (Intelligent Drive Oectronics} bu&; 
a data r^XJrding/reproduction/ventication section R3e 20 
for performing data reproduction including data reconi- 
ing arxi data vedflcation operations to the phase change 
type opticaJ disk R9; a fcajffer section R3b for temporarify 
storing recording data, reproduction data, and data read 
out for data verification : arxi a buffer control section R3c 25 
for contoEg data transfer of the buffer section! the 
microprocessor R3d performs a skip recording control 
operation, as illustrated in Rgure 20B, 

The phase change type optical dsk R9 is the DVD- 
RAM disk as described above in Embodiment 1 . 30 

Hereinafter, the operation of recording AV data 
received by the receiver RIO via a broadcast wave to 
the phase change type optical disk R9 will be described ■ ■ 
with reference to Figure 16. Hereia rt is assumed that 
the file system aifcarmation recorded on the phase ss 
change 1^ optical disk R9 has already been read out 
ard ^ed in the main memory R1d in the control sec- 
tiws. 

Rgurs 16 illustrates a protocol used between the 
ccMrtrrt section R1 and the disk recording drive R5 in an 40 
operation for recording AV data, whic^ is moving image 
information received by the receiver RIO via a broad- 
cast wave, to ftie phase change t>pe optical disk R9. 

(PI 01) The recording area searching process by 
the control section Rl selects a continuous free area for 4S 
recording an AV file by referring to the ffie system infor- 
mation which rs pr&/iously read out and stored in the 
m^'n memory R1 d when the phase change type opUcai 
disk R9 is mounted. In the process for calculatsig the 
acceptable number of sJq^s, the number of ECC blocks so 
wtiich can be skipped by the disk recordirg drive R3 is 
calculated from the file system information. 

(P1D2 to P1D3) The control section R1 issues 
"SKIP WRITE AV {ADR, LEN. SKlP.LErvO" as a conr>- 
mand to record AV data while skipping the ECC block 55 
including the defective sector detected by the recording 
drive R3. Herein, the parameter ADR denotes the start- 
ing address of data recording: LEN denotes the number 



of blocks to be recorded: and SKIP_LEN denotes the 
maxirmjm value for the number of ECC blocks to be 
skipped (hereinafter, referred to as the "acceptable 
raimber of skips"). When receiving the "SKIP WRITE 
AV". the disk recorcf ng drive R3 starts a recording cper- 
atfon for AV d^ transfen-ed, 

(PI 04) When a defecfive sector having an adcfiress 
enor es d^ected whSe ths disk recordir^ drive R3 is 
recording AV data* the ECC block including ths defec- 
tive sector is regarded as a defect ECC block. Then, the 
starting address of the ECC block is internally stored, 
and a data recording operation b performed to the ibl- 
iowing EGG block. 

(PIDS) When tfie disk recording drive R3 detects a 
defect ECC block, and the defect ECC ttock is accOTct- 
ingly skipped, If the preset acceptable nuni^er of skips 
IS exceeded, the djsk recording drive R3 stops the data 
recording operation, while reporting an error status to 
the control section R1 ar^ returning d^iled error infor- 
mation (Skip Sector Over) to the COTtroJ section R1, 
indicating that tiie acceptable nurrijer of skips is 
exceeded. On the other hand» when all AV data has 
been recorded without performing a operation, the 
disk recording drive R3 returns a normal completion 
status to the control secticri Rt. Moreover, when all AV 
data has been recx»?ded with skip ^b^ the 
specified acceptable nunober of skips, the disk record- 
ing drive R3 returns to the control sedion Rt detailed 
error Infca-mation (Recovered Error)» indicating that Uie 
recording has been perfcs'med with skip operations 
vt/fthin the ^p sector number, along with the error sta- 
tus. 

(PI G6) Vvlien receiving the detailed ©ror informa- 
tion irxjrcating Recovered Error, the control section R1 
issues a command "SEND SKIPPED SECTOR^ 
requesting the address information of the skipped ECC 
blocks. 

(PI 07) Address information of all the defect ECC 
blocks which have been stored durir^ the recording 
operation is transferred to the corTtrol section R1 , when 
the disk recording drive R3 receives the "SEND 
SKIPPED SECTOR" COTimand. 

Hereinafter, the reproduction operafon for an AV 
f tie recorded on the phase change type optica! disk R9 
will be described with reference to Rgure 17. 

Figure 1 7 illustrates a protocol used between the 
control secfion R1 and the disk reproduction drive R3 in 
an operation for reproducing the AV data recorded on 
the phase change type optica! disk R9. 

(P201) The control section R1 determines, from the 
file system information, that the f Oe requested to be read 
out is an AV file. 

{P202) The control sedion R1 issues a 'TIEAD AV" 
commarxJ, requesting to read out AV data from AV 
extents incfuded in the AVfile, 

(P203 to P204) When receiving the "READ AV 
command, the disk reproduclion drive R3 continuously 
performs a data r^roduction operation without referring 
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to the d^ect list and continues the tfefea rgaroducSion 
operation Bfsn when an address error or a da3a error 
occurs. Then, the disk reproducSon drive R3 transfer 
the reproduced data to the control section Rl. 

(P205) The controi sedson Rl sequentiaJly trans- s 
fers the read out data to the MP£G decoder R4, therdD/ 
ou^putting an analog AV signal via a monitor dispky and 
.--^ abudspeaken — 

(P206) The dtsk r^roduction drive R3 transfers a 
normal conpletion status to the conlro! section Rl , 10 

According to the present embodiment, e^en if a 
defective sector is detected during a data recording 
c^eralion. the data is recoided in the foHowIng ECC 
block while skpf^ng the ECC block including the defec- 
tive sector, whereby it is possible to record in real time t5 
AV data received via a broadcast wave, wh1i± requires 
real time recording. Moreover, in the data reproduction 
operation, it is not necessary to access the spare area 
as in iha linear replacement algorithm; therefore it js 
p(Ksible to ensure continuous video or sound reproduc- 20 
fcon. 

In the present enixidiment. when a different fife is 
recorded follcwing the area allocated for recording an 
AV file, in order to prevent the area, where the following 
file is recorded, from being overviffrtten by AV data, the 25 

disk recording drive is allowed to sidp ECC blocks within 
the acceptable number of skips. However, in the case 
where no valid fife is recorded in the following area, it is 
neither necessary to limit the acceptable number of 

skips nor to calculate the acceplaWe number of skif:^ 30- 

Although, in the present ent>odiment, the number 
of ECC btocks allowed to be stopped during a recording 
operation for AV cfeta is set in the disk recording drive 
R3, the present invention is not limited to such a 
method. For example, it is apparent ^t, Isy previbusV 33 
setting the terminal address of the ar^ where AV data 
can be recorded, the disk recording drive R3 Is able to 
perform the recording operaizon while skipping EGG 
blocks wfhin the area up to the terminal address, 
thereby obtaining the effect of the present invention. 40 

(EfTfcodiment 3) 

Nect, an information processing system Tnduding a 
recordir^reproducfion apparatus fcr recording/repro- 45 
dsjcing data lo/from tfie above-described DVD-RAM 
disk and a corrtrol device for controlling the same will be 
described as Embodiment 3 of the present invention. 
The difference ftom Errixdiment 2 above is that AV 
data is input via the infemet. rather th^ a broadcast so 
wave. Accordingly, the real time recording is not per- 
formed, but the more reliable asynchronous recording is 
perfcvmed. 

Figure IS is a block diagram illustrating a structure 
of the infbrmafibn processing system of the present 5S 
invention. 

N1 denotes a conird sedkm; HZ denotes a network 
card; N3 denotes a disk recording^produdkai drive; 



N4 denote an M PEG decoder ; N5 denotes a video sig- 

processing sectbn; N6 denotes a hard di^ drive; 
- N7 denotes an i/O bus; NS denoles an Input section: N9 
deiotss a rewritable phase diange type optica] disk; 
N10 denotes tiie internet; and Nil denotes a server. 

The structure of the control section N1 is id^'cai 
to that of the control section Rl illustrated in R^re 15, 
The control section Hi operates based on a program 
stored in a main memory Nid. performing an AV file 
identjficafion process, a read out location indication 
process, a recording area searching process, a record- 
ing cxintrol process and a file system information crea- 
tion process, as ilbJStrated !n Figure 21. 

The structure of the disk recording/reproduction 
drive N3 is idenlicaf to that of the disk recording/repro- 
duction drive R3 illtKU^ated in Figure 15. 

The phE^e diange type apWcal disk N9 is tiie DVD- 
RAM dl^ as described above in Embodiment 1. 

Hereinafter, an operation of recording, lo the phase 
change typejjpticaUfisk N9 via the network card N2, AV 
data transfened from the server Nil via the internet 
NIO will be described with r^erence to Figure 13. 
Herein, it is assunoed that the file system information on 
the phase change type optical disk Md has already been 
read out ^d stored in the main memory Nld in the con- 
trol section N1 . the network carci N2 is connected to the 
internet NIO, thus receiving data sent from the server 
Nil. 

Figure 19 iJli^ates a protocol used betwe^ the 
controf section N1 and the disk recoiding drive N3 in an 

operation for asynchronously recording AV data 
received via the internet N1 0 to the phase change type 
optical c5sk H9. 

(PSQI] The recording area searching process by 
the oontm! sectbn HI selects a contmuous free area ^ 
receding an AV fife by referring to the file system infor- 
mation which has been prevtou^y read out 

(P302) The recording control process by the controf 
section N1 issues a -WRITE & VERIFY AV (A0R2, 
lEt^y command, requesting to recoid AV data to the 
area sele^ed in {P301). Herein, the parameter ADR 
denotes the stadirrg address of data recording; and 
LEN denoles the number of blocks to be recorded. The 
^RITE & VERIFY AV" command requests to neglect 
tiie defect list and to return the eac^ status and the 
address information of the defective sector without per- 
forming a replacement operatk>n when a defective sec- 
tor is detected during the recording operation, 

{P303) The recording controi process by the control 
section Nl transfers, to the d^sk recording drive N3, the 
AV data to be recorded at the n/\/RlTE AV" commarKl 

{P3041o P306) The disk recording drive N3 contin- 
uousty records AV data in the ^ecified area wrthout 
referring to the defect list When detecting a defective 
sector having an address enor. a data enror, or the like, 
during the recording operation for AV data, the disk 
recorrfing drive N3 does not perform a replacement 
operation but stops tiie recoriEfing c^eration. and returns 
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the error status and the defective sector address infor- 
mation to the control sec^on N1 . 

(P307) The control section N1 stores Hhe address 
information ot the defective sector in the main memory 
Nid. 

(P30S to P309) The recording contrd process by 
the control section N1 issues -WRITE & VERIFY AV 
{ADR3. LENS)" command, while setting the ECC Nock 
following the ECC block including the delective sector 
as the starting address baaed on the address informa- io 
Won stored in {P3E)3}. so as to resend the unrecorded 
data (indtidins clata to be recorded in the ECC block 
includrng the delective sector) to the disk recording 
drive N3. 

(P310 to P311) The disk recordirig drive N3 contin- j5 
uously records AV data in ihe specified area without 
referring to the defect list based on the newly-set start- 
ing address. When completing tiie specified data 
recording operatiort without an error, the disk recording 
drive N3 returns a normal compietion status to the con- 2C 
trol section Ni . 

In advance of the r scording operalion for AV data 
described above with reference to Figure 19. the control 
section Ml issues a command "READ {ADR1. LENI)' 
for requesting to read out the file system informat'on so 25 
as to refer 1o free areas on the phase change type opti- 
cal disk N9. Herein, the "READ" comnnand requests to 
read out a number oi blocks as specified by LEN start- 
ing from the sector having the address specified by the 
first parameter ADR. while performing a replacement so 
Qperatjon usmg the defect list When receiving the 
'^READ" command, the disk recording dri^e N3 reads 
out the specified file system rnformaLion reiernng to the 
defect list. Thus, when there is a defect block in the area 
where the file system information is recorded, data 55 
reproduction is performed by an ECC unit from an aKer- 
nate block assigned in a spare area. The disk recording 
drive N3 transfers the file system information read out 
from the phase change type optical disk N9 to the con- 
trol section N1 . 

After completing the recording operation for AV 
data described above with reference to figure 19. the 
file system infornration creation process by the conlroE 
section N1 registers the ECC block including the defec- 
tive sector stored in (P307) as a defective extent and 45 
cOTlfnuous areas \vtiere AV data of the AV fife is 
recorded as an AV extent. Moreover, b the space bit 
map. bits for managing the respective sectors in the 
area, where the defective extent and the AV extent are 
allocated, are registered as allocated. 5g 

The file system information creation process by the 
control section N1 requests, by a "WRITE & VERIFY 
(ADR4.. LEN4)" command, the disk recording drive N3 
to register the file system information updated by the file 
system information creation process. Herein, the 55 
■'WRITE & VERIFY" command is a comnnand to verify 
thattfie data can be reproduced unda- a condition more 
severe than that for normal reproduction after the com- 



pletion of the data recording operation. The command 
requests, when a defective sector is defected in both the 
recording process and the verification process, to regis- 
ter it in His defect list and to perform a replacement 
process. When there is an ECC Wock including an 
already-detected defective sector \n the specified 
recording area, it reijuests to record the ECC block in 
the replacement destination and to perform a verifica- 
tion operation for the recorded ECC block. Then, the 
disk reojrding drive N3 performs the specified data 
recording and verification processes while controlling a 
data recording/verifjcation section N3e with reference to 
the defect Ijst. After normally processing the "WRITE & 
VERIP*"' command, the disk recording drive N3 returns 
the normal camplstion status to the control section N1 . 

The recording operation for an AV file has been 
described hitherto. The description of the reproduction 
operation for the AV file js omitted as it is the same as 
that in Embodiment 2. 

described above, according to the present 
ennbodiment. the recorded sector is tested after AV data 
has been recorded in order to improve the reliability of 
the recorded data, whereby it is possible to ensure unin- 
terrupted reproduction of a video or a sound during data 
r^roduction while ensuring the same r^iability of data 
as that ensuired by the corlvein^dnaiT^c^dina method. 

A combination of a control mainly for the disk 
recording drive (Figure 1 6) and a structure of the analog 
video receiving section and the ivtPEG encoder (Figure 
15) has been described in Embodiment 2, while a com- 
binatron of a control mainly for the control section (e.g., 
a personal computer) (Rgure 19) and a structure of the 
digital interface and the digital video retrie^/rng section 
(Figure 18) has been described in Embodiment 3. How- 
ever, the present invention is not Hmited to such a partic- 
ular system strucfijre. The control mairdy for the disk 
recording drive (Rgure 16) may be combined with the 
structure 0I the digital interface and the digital video 
retrieving section (Figure 16), while the control mainly 
for the controt section (e.g . a personal computer) [Rg- 
ure 19) may be conrtjined with the structure of the ana- 
log Video receiving secSon and the MPEG encoder 
(Figure 1 5). 

INDUSTRIAL APPLICABILITY 

AoccMTding to the present invention, even if a defec- 
tive sector is detected white recording AV data, the fol- 
lowing ECC block data is recorded while skipping the 
ECC block induding the defective sector. Thus, an 
access to the spare area is not required at all, whereby 
it is possible to record in real time AV data to an informa- 
tion recon^ng disk and to continuously reproduce the 
AV cfeta recorded on the information recording disk. 

Moreover, according I0 the present invention, it is 
possible to verify whether or not the AV data recorded 
on the information recording disk has been property 
recctfded. Thus, it is possible to ensure uninterrupted 
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reproduction of a video or a somd during data repro- 
duction while ensuring the same relSabirrty of data as 
that ensured by the conventional recording mettiod. 

Claims 

1 - A recordng method for recoiding an AV file includ- 
mg AVdata using an infornrtation recording disk In 
whfch data is reccmled/reproduced by sectors, tie 
recording method comprisins the steps d: d^er- 
mlning wheth^ or not input data is AV data; detect- 
ing a defective sector existing in a data recording 
area assigned for recording the input data; when it 
is determined that the input data is the AV data and 
a defective sector is detected in the data recording 
area, allocating a defeclive extent incfuding the 
defective sector; recording the AV daia in con^nu- 
ous sectors white skif^ing the defective extent: and 
allocating an area of continuous sectors where only 
- - the AV data is recorded as one AV extent wherein 
an AV file is recwJed on the information recordbg 
disk, wherein Ihe AV file includes: a defec^ 
extent, which includes, when a defective secAor is 
included in the data recording area, the defective 
sector: arid one or more AV sxtents each inGludtng 

a plurality of ajntinuous sectors. 

2. A recording method according to daim 1. wherein 
only a sector where an address en-or is detected 
diJring'a^'data recorbingoperafid Is detected as the 
defective sector. 

3. A recording method according to daim 1, wheren 
the defeclive sector comprises a sector where an 
address en-or is detected during a data recording 
operation and a sector where a data error is 
detected dmhg a data verification operation. 

4. A recording method according to claim 1, wherein 
when using an infomialion recording disk wha"e an 
ECC Wock has a plurality of sectors, the defective 
extents are aHocated by ECC blocks. 

5. A recoiding method according to daim 1, wrfierein 
when using an intormation recording disk where an 
ECC bk)Ck has a plurality of sectors, the method 
further comprises the step of allocating, in the AV 
file, a padding extent wrfiich does not indude AV 
data. 

6. A recording method according to claim 1, further 
comprising the step of recording attnTxjte irtfomna- 
tion for identifying the AV f i!e including AV data, as 
part affile management infixmation. 



A recording method according to claim 1 , further 
comprising the step of recording attribute informa- 
tion for "identifying the defecfive extent and ihe AV 



extent, as part of fSe management informatbn, in 
such a forniat that the attnUrte infornnation is in 
one-to-one oon-espondence ntfith tie respective 
e)clents fbfirur^ an AV file. 

s 

a A recording apparatus for recording AV data on an 
information recording disk in which data is ^ 
recorded/reproduced by sectors,- the. recondmg 
apparatus compri^ng: a section for determining 
10 wfiether or not input data is AV data: a section for 
detecting a defective sector existing in a data 
recoiding area assigned tor recording the input 
data; and as^^it^for recordingthe AVdataincort- 
linuous sectors while skipping the defective sector, 
T5 wherein AV data ts recorded in a plurality of contin- 
uous sectois on the information recording disk 
wMe slapping a defective sector existing in the data 
recording area. 

£a..a A_recording apparatus_accotding to <^^^_^i_ 
wherein only a sector where an address error Is 
detected coring a data recording operation is 
detected as the defective sector. 

.2s . 115. A recprdirig apj^ratus according; to dam 8. 
wherein the defective sector comprises a sector 
whffl-e an address enor is detected during a data 
recoiding operation and a sector where a data ^or 
ts detected during a data verif kjation oper atioa 

11 A rea)rding apparatus according to daim 8, 
wherein when using an infi^ma^on recordng disk 
where an ECC Uockhas a plurafrty of sectors, the 
defective sectocs are skipped by ECC blocks each 
35 incWing ^e defective sector, 

12- An information processing system, comprising: the 
recording ^^ratus according to claim 8; and a 
control device for controlling the recording appara- 
40 vas, the infermation processing system comprising: 
a section for allocating, in recording of an AV file, a 
defective sector detected by the recording appara^ 
tus as a defective extent; and a section for allocate 
rng continuous sectors where only AV data is 
45 recorded by the recording ^aparatus as an AV 
extent wherein an AV file Is recorded on the infor- 
rmtion recoiding disk, the AV file induding: a defec- 
tive extent, which includes, when a defective sector 
is included In the data recording area, the defective 
50 sector: and one or more AV extents ead> including 
■ a plurality of continuous sectors. 

13. An information processing system accoftjirg to 

daim 12. wherein when using an information 

55 recording disk where an ECC block has a piurality 
of sectors, the control device allocates the defective 
exient by ECC blocks eadi irtcluding a defet^e 
sector. 
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14. An snlbrimtion processrng system aocorcSng to 
claim 12» wherein %^en using an inforrmiion 
recording disk where an ECC block; has a plurality 
of sectors, the control device farther comprises a 
section for af]ocaiing a padding extent which does 5 
noft inckide AV data, s& part of the AV file. 

15. An information processing system acrofding to 
claim 12, wha-ein tho control device further com- 
prises a section for recording attr^e information 10 
for identifying the AV file indudlng AV data, as part 

of file management information. 

16. An information processing system according to 
claim 12, wherein the confarol device further com- 
poises a secticffi for recording aiiribute informatiori 
for identifying the defective ^ent and the AV 
e)ctfflTt as part of fiTe management information, in 
such a format that the attritjute informst'on is in 
one-to-one correspondence with the respective 20 
extents fonning an AV fife. 

17- An infiormalion processing sy^em accorcSng to 
claim 12, wherein: the contro? devce comprises a 

section for setting in the .recprdir^ apparatus an .25 

acceptahde value tor the total number of sectors 
sidpqDed whan a defective sector is delected during 
a recoKfing cperation for AV dat^- and the reccHdTng 
apparatus ooirpises a section for, after AV data 
Y&iS been recorded while skipping defective sectors 30 
vytthin a range not exceeding the acc^tabfe value. ■ 
informing the control device of iocation information 

— -of all the sectors skipped during a recording opera- 

tirai for AV data. 

35 

18. An information processing system according to 
daim 12, wherein: the recording apparatus com- 
prises a section for» each lime a defective sector is 
detected during a recording operation for AV data. 
infCM-ming the contrd section of the detection of the 40 
defective sector along wiih Eocation information of 
the defective sector; and the controi section com- 
prises a section for setting in the recording appara- 
tus a n&M recording start locaHcn for AV data each 
time the detection of the defective sector is 45 
nifofmed- 

19. A reproduction method for performing data repro- . 
ducbon from the information recording disk on 
which the AV file is recorded ising the recording so 
method according to daim 1, the method conrpris- 
ing the step ot in an AV data r^roduction operatiOT 
from the AV extent performing a confinuous data 
reproc^ction operation while neglecting location 
infwmaJion of a feplacement-recorded defective ss 
sector and not performing a recovery process ev^ 
when an error occurs during data reproduction. 



20. A reproduction ^paratus for performing data 
reproduction from tie Information recording disk on 
wfHCh the AV fBe B recorded using the recording 
method according to claim 1, the apparatus com- 
prising a section for. In an AV data reproduction 
operation from the AV extent, performing a continu- 
ous data reproc^jdion operation whSe neglecl^g 
location information of a replacement-record^ 
defective sector and not performing a recovery 
process even when an error occurs during data 
reproduction. 

21. Piii inforn^tion raxirding disk in wNch an AV fife 
including AV data is recorded/reproduced by sec- 
tors, wherein ^e AV file includes: a defective 
extent, which includes, when a defective sector is 
included in the data recoidlng area assigned fort ae 
recording, the defective sector; arxl one or more AV 
e>ftents recorded in a plurality of continuous sectors 
where only the AV data is reccxded. 

22. An information recording disk according to claim 
21, wherein only a sector where an address error is 
detected ciiring a data recording operation is 
regarded as . the defective sector. 

23. An information recotding according to daim 
2T . vt^erein the defective sector canpr ises a sector 
where an address error is detected during a data 
recording operation and a sector where a data error 
is detected during a data verification cperation. 

"24r7^''Jnlormation" recording" "disk acconiing" fd"clainr 
21 , wherein when using an informafion recording 
disk where an ECC bfodc has a plurality of sectors, 
the defective extents are allocated by ECC hfocke. 

25. An irsformation recording dsfc according to claim 
21, wherein when uang an information recoiding 
cfisk where an ECC Wock has a pJura!rty of sectors, 
the AV file comprises a padding extent which does 
not include AV data. 

26. An information recoiding disk according to claim 
21 , wherein attrifcajte Jfrformation for identifying tfie 
AV file including AV data ts fur^er recorded as part 

of file management inforrnat'on. ■ 

27. An information recoiding disk accofding to daim . 
21, wherein attribute information for identifying the 
defective extent and the AV extent is further 
recorded, as part of file management information, 
in such a formal that the attribute information is in 
one-to-one correspondence with the respective 
extents forming an AV fife. 
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1. (amended) A recording method for recording fOe 
managemenl information ard da^ indudlng AV 
daia on an irfomraifon reccffding disk, wher^ the 
fife rranagement infbrmatiort is ibr managing con- 
tiniious sectors as an extent and for further manag- 
ing one or more extents as a file 5^ grouping one or 
more extents, fte recording method comprising the 
steps of: 



determiriir^ whether or not Input data is AV 
data; 

determining whetiisr or not a defective sector is 
Jncfuded in a data recording area aligned for 
recording the input data; 
when it is deternf^ned that the input data is the 
AV data and it is determined that the defectfve 
sector is included in the data reGording area, 
sJflpping _ at least . the defective . sectof_ and 
recording the AV data in one or more confirftj- 
otis sectors following the sicked one or more 
sectois; and 

registering the recorded file of AV data in the 
f !?a management infermation, the.file.of AVdata . 
registered in the file rrtanagemenl information 
including fne one or more continuous sectors 
where ^e AVdata is recorded as shi AV ©ttenl 
and further including the skipped one or more 
■ sectors as a defective extent 
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2. (amended) A recording method according to 
claim 1, wherein the defective sector is a sector 
where an address enror is detected durir^ a data 
recording operation. 35 



3. (amended) A recording method according to 
daim 1, wherein the defective sector comprises a 
sedor where an address enror is detected during a 
data recording operation and a sector vi^ere a data 
eiror is detected during a data verificalson opera- 
tion. 



4. (amended) A recording method according to 
claim 1, wh^h the slipped one or more s^*)r5 
comprise a pluiatity of sectors forming one or more 
ECC biocks. 

5. (amended) A recording metfiod accorcSr^ to 
claim 1 , wherein the file of AV data registered in the 
file management infonnation includes one or more 
ctMTtinuous sectors from an end of the AV extent to 
an ECC blod^houndary as a padding extent 

6. (amended) A recording method according to 
cl^'m 1, further conrprising the step of registering 
identification infermation lor ^de^^^ify^ng affle which 
itKdudes the AVdata in the file management infor- 
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(ijaiion, 

7, (amended) A recording method according to 
daim 1, ftjrther comprising the step of registering 
identification information ibr identtfyirg the defec- 
tive extent and the AV extent in the file manage- 
ment infcmBijon* 

S. (amended) An informaliort processing system, 
corr^rising: 

a recording ^yparatus for recording file man- 
agemeftt information and data induding AV 
data on an information recording disk, wherein 
the f He rmnagement information is for manag- 
ing continuous sectors as an extent and for fur- 
ther managing one or more extents as a file by- 
grouping one or more extents; and 
a control device for controlling the recordlr^ 

apparatus^ _ 

the recocfing apparafiis comprising: 



a section for determining whether or not 

ir^ut data is AV data ; 
a section for dei^rrttning whetjher or not a 
defective sector is included in a data 
recording area assigned for recording the 
input data; and 

a section for, when it is determined 
- input data is the AV data and it is deter- 
mined that the defective sector is induded 
in the data recoiding area, staffing at least 
the defective sector and recording the AV 
data in one or more continuous sectors fol- 
lowing the skipped one ore more secttKS, 
the control device conrprising: 



a section for registering the recorded 
file of AV data in the file management 
irrfonmation, wherein: 
the file of AV data registered in the file 
management information , is a file 
including the one or more continuous 
sectors where the AV data is recorded 
as an AV extent and further induding 
the skipped one or more sectors as a 
defective extent. 

9. (amended) An trrformatbn processing system 
according to cl^m S. wtierein the defective sector is 
a sector where an address aror is detected during 
a data recordirtg operation. 

10- (amended) An information processing system 
according to daim 8, wherein ttie defecfive sector 
comprises a sector wh^e an address mot is 
detected during a data recording operation and a 
sector where a data error is detected cforing a data 
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verification operation. 

1 1 . (cancelled) 

12. (cancelled) ^ 

13. (amended) An information processing system 
according to claim 8, whsran Ihe sidpped one or 
more sectors comprise a plurality of sectors forming 
cne or more ECG blocks, io 

14. (amended) An inforniation processing system 
according to claim 8. wherein tie fife of AV date 
registered in the file management information 
includes cne or more continuous sectors from an i5 
end of ihe AV extent to an ECC Mock boundary as 

a padding extent 

15. (amended) An tnformatk)n processing sysb^ 
according to claim S, wherein the control device for- 20 
ther comprises a section for registering identifica- 
tion information for iderrtifying a file which includes 
the AV data in the file man^ament information. 

IS. (amended) An infonnation pnx:essir^ system 25 
according to claim 8, wherein the control device fur- 
ther compnses a section lor registering identifica- 
iton Information for identifying defective extent 
and the AV extent in tiie file management informa- 

17. (amended) An Infonmation processing system 
according to clatm 8; wherein; ' 

the control device further conprises a section 35 
for setting a majdmum acceptable value for a 
number of sectors which can be sidpped by the 
recording ajiparatus; and 
the recording apparatus further comprises a 
section for skipping one or more continuous 
sectors incfuding the defective sector wtthin a 
range not exceeding the mawmum acc^itable 
value, and informing the control device of infor- 
mation indicating locations of the one or nnore 
stopped sectors. 

IB. (amended) An information processing system 
according todaim 8, wheran: 

the recofdJng apparahis further comprises a so 
section for informing the control device of irior- 
mation indicating a location of the defective 
sector each time the defective sector is 
detected during a data recording operation; 
and ^5 
the control device further comprises a section 
fca- setting in the recording apparatus a record- 
ing start location fbr the AV data based on the 



information indicating the location of the defec- 
tive sector informed by the recording appara- 
tus. 

19, [amended) A reproduction method Ibr repro- 
ducing data from the nrrfoirmalion recording disk on 
which the AV data is recorded using the recotding 
method accOTdmg to claim 1, ihe reproduction 
method comprising the step of reproducing the AV 
data from ihe AV estJOTt without referring to tocation 
irtomabon of the deffective setSOT. 

20. (amended) A rep«>cluction apparatus for repro- 
dudf^ data Iran the siforrratJOTi reojrding disk oi 
wfBdi the AV cfeta is recorded using the recoitfir^ 
method according to claim 1, ihe reproduction 
apparatus compdsing a section for reproducing the 
AV data from the AV extent without referrnng to loca- 
tion information of ^e defective sectcs*. 

21- (amended) An information recording disk on 
which file management information and data includ- 
ing AV data are recorded, wherein the file manage- 
ment information is for mana^ng continuous 
sectors as an extent and Ibr further managing one 
oFrribre extents as a'fffe by gi'oGphg oh^ oir rrtbre 
extents, wherein: 

whenthe input dala is AVdatawhife adefective 
sector is Included in a data recording area 
assigned for reconding Ihs input data, Ihe AV 
data is reccffded in one or more continuous 
sectors following the sEopped sector inclucfing 
the defective sector; and 
a file including the one or more continuous sec- 
tors where the AV data is recorded as an AV 
extent while including the sk^ed sector as a 
defective extent is registered in the fife man- 
agement information. 

22. (attended) An information recording disk 
accorcSng to dam 21 , wherein the defective sector 
is a sector where an address error Is detected dur- 
ing a data recording operation. 

23. (amerKJed) An information recording disk 
aocorcSng to claim ^1 , wherein the defective sector 
comprises a sector where an address error is 
detected during a data recording operation and a 
sector where a data error is detected during a data 
verification operation. 

24. (amended) An information recording disk 
according to claim 21 , wherein the skipped one ore 
more sectors comprise a plurality of sectors forming 
one or more ECC t)locks. 

25. (amended) An information recording disk 
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according to claim 21, wherein the flJe of AV daia 
registered in the file management jntsjrmaliOT 
indudes one or more continuous sectors from an 
end of tie AV extent to an ECXJ block boundary as 
a padcfing extent s 

26. (amerejed) An Inforrhation recording disk 
according to claim 21. wherein idenirflcation infor- 
mation for identiiying a file which tndud^ the AV 
dala is further registered in the tae management io 
jnfOTmation, 

27, (amended) information recording dtsk 
according to claim 21 , wherein IdKitiflcation infor- 
mation ibr identifying the defecfive extent and the is 
AV extent Is further re^stered in tie tile manage- 
ment information. 

23. (added) A recording method accorcfing to <^im 
_1 ^.further comprising th e steps of: 20 



prior to recordng the AV data to tie infonnalion 
recCHTding disK detecting one or more continu- 
ous sectors in which the AV data can be 

rscoTdsdi arKS ^ . . . 

registering in the file management information 
an AV -recording file incJuding tie detected one 
or more continuous sectors as an unrecorded 

exlent, v^erein: 

the AV data is recorded rn one or more of the- -so- - - 
continuous sectors assigned for the unre- 
cord^ ©dent of the AV recording file. 



29. (added) An information processing system 
according to claim 8, further comprising: 35 

a section for. pHior to recording the AV data to 
the information recording disk, defecting one or 
more ccxrtinuous sectors in which the AV data 
can be recotded; and 

a section for registering In the file management 
information an AV recording file including the 
detected one or more continuous sectors as an 
unrecorcted extent wheran: 
the AV data is recorded in one or more of ttie 
continuous sectors assigned for the unre- 
corded ©dent of the AV recording file. 
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